O f the 15 children with irreversible OLD, 1 I were evaluated adequately for the presence of GER. We saw no significant difference in the patient characteristics of the children evaluated for GER and those who were not. The median age of the study patients was 4.7 years (range, 2.5 to 14.0 years) at the time of BMT. The sex ratio was 1.8:1 (M:F). Diagnoses of the BMT recipients included 6 with acute lymphoblastic leukemia, 2 with aplastic anemia, and 1 each with Fanconi's anemia, chronic myelogenous leukemia, or acute myelogenous leukemia. Two children received an HLA-identical related donor, 4 an HLA-mismatched related donor, and 5 an HLA-matched unrelated donor. Total body irradiation (400 to 1,200 cGy) was administered in 7 of 11 of the children and methotrexate prophylaxis for graft-versushost disease (GVHD) was administered in 9 of 11. All children had chronic GVHD, with all 11 classified as extensive. Diagnosis of OLD in children with abnormal GER was earlier (median, 9.1 months; range, 2.9 to 105.9 months) compared with those without (median, 33 months; range, 12.0 to 55.3 months). Eight of 11 (73%) children with established OLD had abnormal GER evident either by 24-hour pH probe test' and/or abnormal esophageal histology6 (Table 1) . Two of these children had esophageal stricture and one an inflammatory polyp at the gastroesophageal junction. In 4 of 8, the diagnosis of abnormal GER predated the diagnosis of OLD. Vomiting was apparent in 3 of 8 children with abnormal GER and in 1 without. Abnormal GER on radiologic evaluation was seen in 4 of 5 children evaluated. One child had lipid laden macrophages on bronchial alveolar lavage. Two of the 3 children without abnormal GER had strictures (1 small intestine and 1 esophagus) with normal histology at the time of testing. Ten of 11 children studied were able to perform pulmonary function tests (limited to children 25.0 years) and were evaluated at presentation or within 12 months after diagnosis of OLD. Of these children, the mean FEV, was 40.3% predicted (95% confidence interval [CI], 26.7 to 53.9) in abnormal GER patients compared with 53.6% (95% CI, 20.5 to 86.7) in those without ( P = .15), and the mean FEF,,.
was 31.8% in abnormal GER patients (95% CI, 2.4 to 61.2) compared with 54.3% (95% CI, 15.5 to 93.1) ( P = .15). Both the FEV, and FEFz5.75s became worse over time in patients with abnormal GER, with no change in uninvolved children. O f the 8 patients with abnormal GER, 4 died of respiratory failure and 1 secondary to relapsed disease. Three of the 4 children who died from respiratory failure underwent an autopsy. All had severe esophagitis and ulcerations. All of the patients without abnormal GER are alive.
We observed abnormal GER in 73% (8/1 1) of children with OLD after allogeneic BMT. In addition, 1 of the 3 children with OLD who were classified as uninvolved for abnormal GER had esophageal strictures that may suggest previous episodes of GER. Although we do not know the incidence of abnormal GER in children without OLD after BMT, we think the children in this study had a high incidence of abnormal GER. Children who had abnormal GER also had a poor prognosis. Some of the children clearly had abnormal GER before the diagnosis of OLD, although many were diagnosed with abnormal GER at a later time. Whether GER worsens OLD is difficult to establish because both OLD and GER may make the other worse? Bronchiolitis obliterans may develop secondary to chronic aspiration of refluxed gastric fluids or by a neurally mediated reflex bronchoconstriction secondary to irritation of esophageal mucosa? However, OLDs, including cystic fibrosis: asthma: and infant bronchopulmonary dysplasia: can lead to abnormal GER. Antireflux medication intervention appears to result in significant improvement of lung disease in some patients with asthma or cystic fibrosis.*."
At present, these data only suggests a causal relationship between abnormal GER and OLD in children after allogeneic BMT. A large prospective study with planned sequential evaluations for GER in children who develop OLD and controls is requi red. This study would clearly establish whether GER is causal for the development of OLD or secondary to OLD and establish the incidence of abnormal GER in children unaffected by OLD. Until these data are available, we recom- 
